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Year. Greatest. (treat. 

1914 .... None. ............ None ............. 
1915 June 16-17 None 
1916 Aug. 28-37 {None. 
1917.. 
1918 .... Mar. 7-8.. ........ Aug. 15-16.. ...... 

.... ........ ............. 

.... ........ ............ 
Aug. 9-10.. .......pa ...................... Dec. 1518 ......... 

.... 1919 Aw. 11-l2. ....... Oct. 1-3.. ......... 
-lSXl. ... March M23 ........................... 

but too small to be of any consequence. It had disappeared r% 19th. * * * on the morning of the lith telegraph operators 
noticed a dieturbance.-E. D .  Roe, jr.13 

Mr. Owen Bryantreports that the '' aurora was bothering 
the wires again on the mornin of April 20 [at Ctdgnry]," 

Auroras were reported as seen in New England on the 
ni hts of April 14, 16, 17, 18, 19, and at  Jericho, Vt., 038 April 20-22. The aurora of the 16th was also seen 
at  ttawa, Canada, that of the 17th at  Plainfield, N. J,, 
and that of the 19th estensively throughout New En - 
land, and, possibly, through a rift in the clouds at  Wasf- 
in on, D. C. 

$n the following presentation, a faint aurora was 
observed a t  Washington, D. C., on the night of Ma 9, 
and another b Mr. W. A. Bentley at  Jericho, Vt., an J by 
Prof. G. R. d e l a n d  a t  New Haven, Colin., on the night 
of May 15-16. Other auroras have not been reported, 
and from the waning character of the displays at  succes- 
sive rotations of the sun it appears that the unusual solar 
activity has ceased. 

We shall be fortunate if we ever see the equal of this 
marvelous aurora. Such are rare indeed anywhere in 
middle latitudes. (See Table 1.) Four potential auroras 

but the weather did not permit 9 lini to observe any display. 

TABLE 1.--4 list of the principal auroras froni 1914 lo 1920, inclusiiv.' 

Unusually brilliant. 

None. 

one. 
. 4. 

May 15-17. 
f". 

NOTE ON THE HEIGHT AND LOCATION OF THE AURORA 

By CHARLES F. BROOKS and C. LEROY MEISINGER. 

pVeataer Bureau, Washington, D. C., May 10, 1920.1 

SPOTS AND BELT OF MARCH 24, 1920. 

In comparing the notes of various observers of the 
aurora of the nimht of March 34-55, it appears that some 
of the s ots anzpatches observed in various places were 

sky to the various observers. This makes it easily pos- 
sible to calculate the altitude of the aurora and determine 
its location. For example, a certain spot was simul- 
taneously seen from South Hadley, Mass., Concord, 
Mass., Rochester, N. T., and Washington, D. C. Prof. 
Anne S. Young at South Hadley SRW i t  in the southwest 
at  an altitude of about 15";Ih. Milroy N. Stewart a t  
Rochester saw it in the southeast a t  about the same 
elevation, and a t  Washin ton it was observed in the 

Mr. Fred A. Tower at Concord cert,ainly saw the same 
spot, the reported elevation seems to have been estimated 

identica f , but that they appeared in various parts of the 

northeast-by-north a t  ail 3 evation of 35' to 40". While 

somewhat too large, it  being reported as 40". These 
lines meet in an area over southeastern Pennsylvania aiid 
central New Jersey, and trigonometrical calculation 
shows that its hcight was about 140 kilometers (137 miles). 

Again, the May, 1920, issue of Popular Astronomy, 
pages 307-312, gives some interesting photographs and 
reports. One of these photogranha, taken about mid- 
night, March 24, in Rrookl.yli, N. P., shows an auroral 
spot in the southeast together with several star trails, 
amon which the niost conspicuous were those of Mars 
and $!pica. This spot was observed in Washington, 
between east by south and east-southeast within a few 
degrees of the horizon. Measuring on the photograph 
made at  Brooklvyn it is possible to determine with fair 
accuracy tmhe angular altitude of the auroral spot at  that 
place, aiid its center is found to be about 13=. If lines 
are drawn toward the southeast from Brooklyn and 
toward a noint between east-bv-south and east-sou th- 
east from Washington. it is found that they intersect in 
the ocean about 320 kni. from.Brook1y-n and 470 km. 
from Washington. Using the Brooklp elevation, we 
find the altitude of the spot to be about 120 kilometers 
(73 miles). 

Another case, taken in part from the reports in Popular 
Astronomy, is that of an observer in Ann Arbor, Mich., 
reporting a bright patch in the south about 20" above 
the horizon at 11 p. m. 90th meridian time. From Wash- 
ington, this spot appeared in the west-by-north about 7" 
above the horizon. Calculation shows it to have been 
about 330 km. south of Ann Arbor, and 610 km. west- 
by-north of Washington at aheight of about 130 kilometers 
(81 miles). 

All these values being in very good agreement, it  is 
reasonable to assume that the display was taking place 
at that eneral elevation; or, to take the mean of the 

this assumption as to the altitude, it is possible to locate 
other spots which were observed from Washington. 
Such a one was seen in the northwest to northwest-by- 
west or west-northwest at about 9:45 p. m., appearing 
as lenticular in form with its lower edge at an elevation 
of 18" and its upper at 55". Assuming this to. have 
been actually a flat base and it3 elevation 81 miles, we 
find that the more distant edge must have been 400 
h. from Washington and its nearer edge. about 300 
km. This would place it over east central Ohio and 
western Pennsylvania. Mr. H. D. Pallist-er, writing 
from eastern KentucLT, says: 

"I also saw the aurora on March 24 about 9:30 p. m. 
((2. S. T. 8 )  at Wolf it, Pike County, Hy., and watched 

undulating flashes of white light radiating from a general 
northerly direction. The flashes would occur at inter- 
vals growing brighter and then die out for a time." 

The two spots over eastern mid western Pemylvania 
early in the eveniug, grew into a belt stretching from a 
few hundred miles out to sea, across northern Virginia 
to southwestern Ohio. Although the belt seemed to 
move slowly, it was traveling southward at about 60 
miles an hour. 

three c 9 culations, 130 .kilometers (81 miles). Making 

it for oFer one-half ff our. As seen here it consisted of 

THE PH-YSICS OF THE AURORA.' 

By W. J. HUYPHREYS. 
[AbstrJet.l 

We are fortunate in having colleoted in one book 
practically all that is known concerning the aurora: 

3 €kience, May 14, lm, p. 488. 1 Prssented before American Meteorological Society. Washington, D. C.. April=, 1920. 
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“ Bericht Uber die neueren ‘Unt,ersuchungen a.m Nord- 
licht,” by L. Vkgard.? This is a vxy complete bihlio- 

a p l h  and mathematical discussion of the subject.. 
Fhe heiTht OI the aurora hRs been deterniined accurately 
by simu taneously photographing the mnie aurora from 
two stations against a coninion background of stars, 
and measuring the parallas obtnined. The lower limits 
of the aurora vary froni perhaps Y5 kilometers t.o 1’70 
kilometers, with two well-defined masima, at 100 and 
106 kilometers. The tops extend to heights exceeding 
300 kilometers. The magnetic effects accoml>anying 
auroras show that they are owing 1.0 nioring electrons, 
and their coming most at t.inies of ninsimuni sunspots 
shows connection with solar dist:urba.nces. The electri- 
fied particles make the luminosity. Most of t,he spedral 
lines ttre nitrogen lines, hut .the most prominent one, 
the “auroral line” is a gi eenish line of wave longth not 
fittinu any known element. The nearest line is a krypton 
line, %ut the other brypbon lilies me not present. [See 
abstract immetliittcily following this.1 ’ 

The aurora seems to be caused by electrified atoms 
discharged from an active area on t,he sun, which atoms 

art interce ted by the earth’s mawetic field 

follow the lines of force in the earth’s nia netic held, the 

action on the atmosphere, are practically straight lines, 
and therefore produce the coronal or rihbed-dome effect 
observed whenever an auroral arch with streaniers 

The 
observed at the center of the 

corona) is the perspective effect produced on looking 
along the streamer lines. 

The electrons have a penetrating power which can carry 
them t h o u  h the atmosphere down only to an altitude 

Since the particles that form the usual aurora seem to 
have about equal enetrating power, the under limit is 

d e n  the aurora reaches a certain degree of intensity, 
electrical discharges take place, and first where the 
resistance is least, namely, in the strongly ionized air at 
its lower limits. The breakdown thence spreads rapidly 
upwards givine the impression of a rapidly upward mov- 
in wave of iig%t.4 

%e variations in tlie intensity of the aurora probably 
depend on the varying abundance of arriving particles 
from the sun, as well as upon the position of the bright 
spots relative to the observer.-C. F. B. 

m d  are in gui x ed toward t li-l e magnetic poles. As t’l;e particles 

visible auroral streamers, which are pro % uced by their 

$ark hole (requently B 

at which t B e atmosphere reaches a certain density. 

shar ly defined an R at about the same altitude. 

asses throu h the observer’s magnetic zenith? 

GENERAL AURORAL ILLUMINATION OFTHE SKY AND THE 
WAVE-LENGTH OF THE CHIEF AURORA LINE. 

By V. M. SLIPHER. 

[Reprinted from Science Abstracts sec A .  Se )t. 30. 1919. 011ti5. Ahstmdcd from 
Astrophys. Jbur. 4 9  2 t d i 5 ,  Yay, 1919.1 

During the past three and one-half years about a hun- 
dred s ectrogranis have been made a t  the Lowell Observa- 

the chief aurora line. The spectrograph, therefore, gives 
direct evidence of the existence of permanent auroral illu- 
mination of the sky. The close dependence of displays of 
aurora upon sun-spot activity suggests that there are 

tory, o P the night sky, and every one of these ha.s recorded 

: Jahrhuchder Radioaktivltiit und Elwtronik. 1Y1;. ~01.14,  pp. 3,CB-41:5, ;figs.. 5 t.aldes 

See the mbre i h l f i  ciiqssion by &Chapm8II. ‘LElectrlcal phmmena in the 
up er  atmosphere."^ rinted in Srf .  Amn. Swpp?., Sept. 25 and Nov. 29,1919 pp. 10.9. 
a n i  323: 8bStrWts’h %mrt (London), June 19,1919, p. 311: and MONTHLY \+EATHER 
REVIEW, Der., 1919,42 879. 

a GI. Seihcr M8 14 19% N. 6. VOl. 51, 4%. 

variations in the intensity of this eneral illumination 

wave leneth of the aurora line indicated a longer wave 
length &an the commonly accepted value X5571. 
Further measurements on plates obtained with a higher- 
dispersion spectrogra >h gave a mean value for the wave 
length of X557S.05. ]The plates showed clearly that the 
line falls well to the red side of the strong solar line 
X55’73.075, and so the value X5571 must be considerably 
in error. Stark [Abs. ’745 (lSlS)] has put forward the 
view that the origin of the chief aurora line is probably 
the nitrogen >air XX55GOJ55G5, but the new value obtained 
for the wave- \ ength renders this view quite inadmissible.- 
A. 11’. 

clue to  the aurora. A preliminary CF etermjnation of the 

AURORA O F  MARCH 4-5, 1920. 

[Reprinted from Nature (London), May 13,1920, p. 537.1 

-4 short article in our is&e of March 11, page 56, 
describin- a ningictic disturhnce which occurred on 
March 4-95, mentioned that aurora had been observed 
nb Aberdeeii 011 Much 4, but considerubly earlier thrtn 
the coninieiicement of the distmbance, and so presum- 
ably not directlv coiiiiected with it. This seems to 
ha:e been the only observation of aurora in t,his count,ry 
on eitlier March 4 or 5. A letter, however, which we 
h v e  received from Prof. A. P. Eve, of Montreal, men- 
tions a 1)rillbnt aurora as hni irig been observed there 
between 1 a. m. anrl 2 a. m. G. M. T. on March 5. and so 
synchronous with the magnetic storm. Commencing 
with isolated patches, the aurora appeared for II short 
time in the form of an arc and ended in a curtain display. 
This iiiciclent leads Prof. Eve to iiiquire whether there 
is in existence “ an organization for recording, with 
accurate timing, auroras in both iiortheni and southeni 
liemis~lierrs. and, if so, where can the records lie ob- 
tained?” So fnr as we are aware, no such records 
esist. ‘l’he question seems to merit the coilsideration 
of the recmtlv instituted Section of Terrestrial Mag- 
netism tiiltl lZlec-t.ricit,y of the Interiiational Geodetic 
cuid Gro,:lij-sical lviiion. 

AURORAS OF 1919 IN THE UNITED STATES, 

By HERBERT LYMAN. 

[Weather Bureau. Washington, Aug. 31,1920.1 

The,following tahlcs of auroras observed in the United 
Rates diiriiig the year 1919 are based on two sources of 
ilnt,n. First, the ori .ilia1 monthly meteorological re- 
p0rt.s of all regulnr i~eat l ier  Rurertu stations : sccoiid, 
t.he ~~uhlislictl ’‘ Climatological 1?ata, ” compiled each 
mo:itli hy t,he sex- crd  sect,ion centers uiider the super- 
vision of dlip Climatological Pivision of the Bureau. 
The scction rt-orts we not. liowci-cr, all uniform in the 
ma.t.ter of list,ing “ Miscellaneous meteorological phe- 
nonieii~~ ” (,uiider which n.iiroras are classed) SO that the 
tahlcs hew 1-rrsent.erl arc not all-inclusive. Rut while 
there were a few instances where no record was kept of 
auroral displays, in the main the tables below are reason- 
nhly accurate. 

I+xi esaminiiig tublo 1, one is rather surprised to 
note the large number of days on which auroras were 
seen. Thus for the eiitire year there were lil auroral 
displays reported-ail average o€ one aurora to every 


